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( 2 ) 

1 

g§ t tmTLiz c t t-r 5 c V D SB. 

[f»#JS2] 6SI6n*1B[#K»* 10 

s aww i te®©c vd 

[1**9(3] «*K»«i&«^6SMb«^«l&r*B 

£ t £T51S;fcJg 1 2 ISttO C V 

DSf. 

h*#»4] m&atutv tax.* 

flBHKIftll* 6«{fc»'v#*tT*E«£ -teU 20 
£T*IMWl*fctt21E*©CDV£«. 

ovvm^eiGttcD cvDgt. 
«.ia*«i^v^b5ovi-rnAMrfs«©cvDse. 30 

Z t&ftWlt-tZgil&ig. 1 fcv>b 6 ©Vvrftfr&Eft® 
CVDgf. 

umc&bs] «<b»i^st**ft-eri©i*i«sa»flfl 
*tfi«aa-r-5^tt«i*t bfc£ t &&mi:Tz>m#m 

lfcV*b7©Vvrft>WCfB«©CVDgjB. 
[HS#JS9] «»«»*fcttttlK»e»*6ftflS»^- 
©Ef\ £fctt«<b3ft&W*W*©8MSK. fB**^ 

^afr-5iS*« 1 fcV>U8 ©Vv$*ft*>fcB*W>C VD 
[0 0 0 1] 

[ggi±©*ijffl#i?] E©3&0!tt» fts9ftWtfli Ch 
emical Vapar Deposition (tA 
T, CVDttt) ftl:ioT#t©»I4^t*C 
VD*«fcHU #C«*WHCVD8fii:«t«ti 

[0 0 0 2] 50 



7 - 9 4 4 2 6 

2 

AacaA/T*o. *MMM*y-. n^a^-fts? 

^^^^AT^-feX^^U- (£TF, DRAMt^T) 

DRAM©JB}j£KJ(rcabS*-WV>:5'tt, 
*<[SJ± L T %> — 5£ ©*£» £#J$ V ttft«fc 6 ft V»/t 

26, **/^5/^tm©jw?*»<"r**»*«**. *-© 

a*iCfflV>6ftTWfc->U 3 >ttftK (S i o 
,B?) TttMKffs®IMW£g. -tftfcfttoSiS**© 
iKVt^ir /t5^*M«*2*» ^tlS «fc "5 fcfco Ac. 
[0003] i®J:5ft*t/v>^*mi:S**n«tt 

02» 1 nmOT, RZf. 1.65 V^tO^f© 

HtSftTH-5. z:©«t5&«^e>, 
^>E3Wa>BMB (pzt) , 5^>es>;io>e 

(PLZT) , ^>S^hD>WA, 
[0 0 0 4] —ASK, gt2©£-&DRAM©**/V>:? 

a», :/EHr*-fc*r*jTr**. u*u tu 

/tn-OM*> (dpm) <b^»©iniJIMcJ:*SWb»tt 

[0 0 0 5] Z.C0ftSb, SiS, 4$g¥4-2 5 2 8 3 6 
* n*ft«*»*fle«WUBCVD«»J icw-riSK. 
fie*©BHWSt»"r** B - S JT Y >^©D P ULft&ltm 
©«tS^»b^»Srh5t Fn'7?> (THF) tv> 

[0 0 0 6] 09 tt«e#©St>-jftWfc«#JlC**ffl C V 
D£fi©#&©8tB&*jK"f«j£KT*-&. £©«fc3&S 
B©f¥*fflte> «A«fl2*X*B. CVD/N>Hy>>i7 2 
2 6, 2 2 71 (1 9 9 1^, SidSiSSSfr) fc£fclE 

8tt->yn>cxA^©ttsass« («t, s« 
t»t) . 9 ttRjK*fxiiaMrr*«. 

[0 0 0 7] ^»Cl)jf^lCOV^Tia^-rS. t-^4(CJ: 
0 tt*JR»© tznzfy- 3 jWff£»*fclOj»S ft. 

ft^<h, /t^7-3rt©«t«£l|[^tt>TA^>J>^r*c: 



( 

3 

ifi^r, s.&xxmm'e 9 frzsu&m. 6 ir^snfe^ 

[0 0 0 8] 

*6\ H(MC»****»THFKJ:0^teb&«» 

©Sf «#SH t UT tt u - ^ e»t a<i#*-r £ *> ©T& t> 

[0 0 0 9] £©J;3K:l3]8£:fcSSafcEU -hfB©J:5 
fcCVD*»©»^«W-Trfc<, £ftE©Jt&«2S£l 

[0 0 10] £©fS93«, iBOJ^fcWBjSHfcflMSf 

«&K4»k*5W-«, «#js«.©»«c«s©^fb, *5«fctf-e 
©ffc©£S-S>#fls*Bfribb-t, JSWMS»i*i-*E«rt©tt 

i^— T&Kfc»ffltrt*»J*"rS SJMMRiPMH C V D gB£ 

[0 0 1 1] 

[«UH««WW*fc«>©*IS:] c©X§I©M:&Ki£fll 
SCVD^HIt tt#:«»tAn*«»tF«t> £©M 

©T&£. 

[0 0 12] H©F89i©i*3*iJS2K:«-5CVD&gte, 
& as y X>UZ J: t> T 

fc©t?*.^>. 

[0013] c <D&m<Dffi&m 3 cvd gsit 



3) 4#&§¥7- 9 4 4 2 6 

4 

[0 0 14] £©»II©iW»H4fc**CVDgBtt, 

»fc»^{Jtt&T*E«i:±12U 98BB 

[0 0 15] £©»E©B#H5K**CVD«BM:». 
*ft«©ttflsK»*«»JKCtt-r**«:©K»««*4t 
10 ^.fcfe©-?**. 

[0 0 16] £©»»©lll:J»H6K:«*CVD«fitt, 

j:r«-©«iaE**, immz. mmm&'&tezzfmm 
«te*airr**ftfc4»*.fc't>©-c**. 

[00 17] £©38q|©||*H7lC«*CVD»Btt, 

J»1K©*ttE3R«€«l&f **R*«*fc*>©TT**. 
[0 0 18] 21©**©«l*«8lr«*CVDSifitt, 

[0 0 19] COli30i*«9l:ffi5CVDgflt 
«»«»S&ttKB»*»^6«fl3»^©E«. 

^rr*«»tttt»«f*»*«*.fc't>©Tr**. 

[0 0 2 0] 

*©^B©«fc^»C, ttflc«»*tJEJ|bfcO*ftbfcD"r 

ftSMbswrea c she ^nsttfc jci&ir^x t %>a 
^ns. c©j:3k:. ftflsaat©^jtev»»*©Av»« 
flj«««b«i*i £ * . 

40 [0 0 2 1] Sfc, **B»*yX*CJ:?T«fti^ 

#i&u j X)vv>ftm\zmu37s<am&*im. 
©«D«fcyx;u©jteJB£ffiBStt*. -r&*r&#*&;* 

[0 0 2 2] Sfc, tt*«»«|MI*»6»ft:«8^«l6-r 
50 ^J:t«-©«fflE«K»ofc*flsm»f4**»e«KR* 



( 4 ) 

5 

[0 0 2 3] Mtt$nfeU^->^>^*«!^. 

"bJK1*«MBrt©ft#lll»fcll5»*4-^.ft:V». 
[0 0 2 4] $SfcB©a£#M*4£fflBUtCiKiWT5 
&&©lf'^&£«;UiC:£l::«fcr), &£m©Jlfc5« 

[0 0 2 5] Sfc, J*««K»«tft«l&UT«fl5»^©- 

[0026] sfc, #»wf^«ic*«lEJt»&^Jn.*-a-* 
ctlck^T, «^^©*fflPttiBfctt*bfcawb» 

a»*jwiai»-e**bT. #rBHfl:-r*©*i»±"r 20 
5. 

[0027] »fls»ts*:*t*-tn"tn©.rt* 

[0 0 2 8] 

tttt#*r*»lcJ:D. ttfls*»*«<bSnfcJSW;tf*© 
[0 0 2 9] 

[JftifiM] 3Bt«l. #cfcZ©»»fcJ:-*---*IM9*H 30 

®i:-€-©ift^*#BS-r-&. biii zw&wommmi 

IC«t-5CVDSfi©iH|jfi©«BSSr^T®S;Bn?*S. 0 
fc43V»T. 1, 2, 6~9 &££#©*> ©tl^bfc ©, 1 

0 teliCKsMggg, 1 l«thS#>^vX7P-n>hP 
-5** 6 12tt«ftSftfc«» 

7 X>k 1 3 ttJBttBW 1 0 KjEStf X £i£*>JEi£#X 

l 4«ra#K&£^©4 J TmfbTs^{b3§T;fe£>. 

1 sttAft&gi 4rt©«ftfim. i 6teia&&aj-fe:>-9- 40 

- (HiS-a-f) ©W#ltJ:D»fls»l 4£— jeMflEICtt 

n, «R^f^«*&» 2 & nfc«*wr * eatus 

1 4 A©£Ms£IH 1 5 CiAt««fWfXO«Wt IT 
©t— /^ttlfflWC, #»Wf^ ©««*»»* t!te*ifiED« 
1 7 al^ftSl 4^©ifttUP<!:fc£./X;H 2©&Sg 

*«ttir4J:5i:if6sns.' i8it ;XM2ts 



4#g8¥7 -9 4 4 2 6 
6 

7.©m □ irises tifc&Jsi* ? s^a.*©? * ;i^-t* 
■5. 

[0030] mz®imz^x®mtz>. matte-* 1 
6 \z «t 0 subs i4$2oo x:mm<Dm^ms.\zijam v 

*R#X0^S2#&Br£«©#*wr**, 7^- 

/ttt«Bi? 1 7 *auT»fls» 1 4 ©»{b^w 1 5 cm* 
net sign?/ x;n 2ica&n*. /xjh 2 

©fl5«tt. »ftffilBIl 5's©APitt<5^--/'«fc«»l 
7©JS0SC1 7 afcffi«U -€-©ffi^-C^f?^7.©8S5i 

£©fc»#M&snfc*«MKtttt, 

1 2©ft*-C«H©!«aMWy!fX«KJ:oT«lftflSbT 

«aj$n, ipj»*tifc»ft:»i-4©rtfl5©a:v»teB»rff 

2 ©&titt*toic* y h $nx* 0 . / X)v 

1 2 t«»^iia« 1 8 fc'nsrafflicBBsti 

»1 3©rt*fc«fSfcb«V»%>©"Tr*«. 
[0 0 3 1] Jfcfc, «fc#X 

-2 o*^LT*»^fxma«i 8K«6n, ^©*t 

rai 5T+#^bbfc^ofc&#JlC&©«&^HIbb 

feOf^fe*, ** J t»tt^tt©ri5»**R«:*6'villKaSS 
*l£iI£:«fcV>. 7>fM-2 0ttKflfai:i 

fcbT*<. KK, R»3ffxlHS6« l 8 tt, ffiiafflt- 
* 1 giciofiaasn. ftfls^fz©»**A«Rr±an 

[0 0 3 2] 'jfcli, J*Rffs*;WI*7b:fc«. #»l3!f^* 
«abfc**lD»b— ^ 1 6 ifMlbTSWfc* 1 4 

»Mt. *©«#*wr*©#i&*iM:T*. ^n»c«t 
sir. 4©aaE»**i%-cr*&»c. s§s 

*7;i/3:z>>A«©jJ!W5**©**fc£«ttttT*j« 

[0 0 3 3] K±#«CBl9ibfcJ:5C, -hf2*ifi0dlc 
iStMfifflCVDgfTB, J^»#Sg 1 0 irfWbS 



( 5 ) 

7 

t#-£». d©j: mzi&#m®&> 

[0034] ±ta*jfi^T?«, mtmi 4&tsum 

[0035] ±ts*iS0!iT«, ;x;n 2d^e« 
sesnstftiw, ^HoSisi&iR^x^jcj:?)^ 20 

i 2©e&+a-t3H<?-ni<. »i^ii/x;n 2% 

[0 0 3 6] $zmM2. X\Z. Z.O>miO , 0lMm2\Z£. 

■scvD^aicov^T. m2&m^T&im-r2><, z.n 
m&®®i ot;x)v\ 2*o^<E , sic, mm& 30 

£VT(Dmm/VVZf2 2 a 2 1 a 

*>©-?&£>. BifflA;uy2 2 a«nsc©«^m 
^t«t^TK»j$n> j&smiztemffl/vvzf2 2 a&m 

lfciOtfci&U figJg^Tt-St. ^^»«sesgi 
1 &W±'tZ>t?i\zmm/V\'-72 2 a*Mt!rtZ>. Z.tl 

iz£Q. ;x)v\ ' 2to<DMFm*wwnxmi&2 1 a 
*ai;TM!|si-^ggi oicg55fcae>. /XAi2©ifrt 

SS2 1 aOiB'grtgBfC^^^fl&ffiS^O^SmS^iS 

[0 0 3 7] HJS0I13. ±I2HMWI2T«. 
A-f/1XW8S2 1 a^LTHS§U 0 Kjrrj: "5 (C 

bfe*<, mK>mn*m<z>?>?\zm-rm'er\z~D^T, m 
3^m^xm.^-r^>o m3\z^-?z\<D&mv>nmM3\z 

iSCVDglTB, X£#>:/^©fl£flEgB2 4»C<t 
D**»ESftfcU 2 3t/x;n 2 £ 50 



1#S¥7- 9 4 4 2 6 
8 

Mffl#£bT©WB§/S;l/:X2 2 b^it^fcpttit^ 
1 bK«k0ofcV>T8t/£3ft£. /£R«*K 7 T Si:. «c 

1 1 sr^±r-2> tmz. immnm&® 1 

H3«fctf«BEge2 4flJ©M;K/2 5, 2 6£fflihb 
T, mmW2 1 bffiil©/^:^ 2 b^Matf «>. Z\tl\Z 
iD;XJH2rtO«*SWt MJESftfc'J*-^ 
>i7 2 3»tKiRSn-5. JiniCJ;i9±fElllifi05 2 tmm 

<D®m&mz>tii*>iz. mK>m'&\zis!iE>fr<D&nw<bz> 

[0 0 3 8] HJ60!f4. #Cfc, £«D»P!©3IJM!4K:J:' 
•g>CVDgfi(Ct3V^T, 04*ffiViTia^-r-S. BK* 

-r<t?K. -tn-rnw* i ia, 11 

bfctf^—^OJIflMHii o a, 10 bfr&^fl&Ott 

#am«ty 1 2 brawns 1 4 cwssnsHt 

^10it Hffi£U:Tt>, fc*5^V>feOT* 

[0 0 3 9] HffiM5. K\Z. £©Jfe9I©3ftSMi5fc± 
SCVDSBI'OUT, B5£fl§V>Ti»fJH-rS. BKi5 
V>T, 2 7«;XJH2<DW- (PiT, yXWJI' 

14A>e;X;H 2 ^©&£g£/|N£ < 

««sn, £©*«*>* 2 9Mjm«si otw* 

[0 0 4 0] r©i5&CVDgf*ffiIl, JfCtt^H 
lOrtlCteSr (DPM),STHFi:**l/fciif«|g 

n-eniRiWb, flKgfWfXfcbTN.aT^fcJBHTS r T 
i 0,K*^-r*«-&»C"^ViTJ&[T«'*-r. iS#©J5£ 

ame, 1^1 o^&«#«m(Kf&«i i*«t, 

;XJH2*6JH»14^sn«. C©^tt^ 
»tt, ;XJH 2©«H©N,^8KK«kDffl[^t;Sn 

^{ks§i 4prr?mt-t%. 

[oo4i] &m*mT-rz>£. immnm%i& 1 1 * 

«fihbfc«. »««*&f 3 0©nj^SH»l/t»«^ 
>^2 9l'g©THF$;X;H2'sMt*. £©«k-5 

Bitt©*sjR»»**yx;n 2*»&Wb«Eb, 

ft. S^S:^Sfeb?a:V^iB{t$ftifc i b©T$>-5. cl© 



( 6 ) 

v 9 

[0 0 4 2] #|JS09 6. Z.<D$mw£MW&\Z& 
•BCVDSBK^T. 0 6*/HV>Tia9]-r5. m\zm 

Breiasjwss nx v>5 <b © s . 

[0 0 4 3] S r T i OjJRfcJBJSfSfc* 

C, Sr (DPM) t *THF-e^b^^JE^*3«fc 

ajb^snHSfts. /^5-3ii:it)/^7 

- 815 © T H F *<T H F 1 & 9 N, %T%Rtf7> 
§n5©t, yXiH2|0«^2l:#fbfcSr (D 
PM) .atTHFj&fUCigttT, *fWHfl2'r*©* t W± 

[0 0 4 4] HJS0»I7. #Cfc, £©fgBJ!©fUfi0ll7»::<}: 
SCVDgBCOV^T, 07 £fl!V>Ti&9i-r5. 0»~^ 20 

f«t 5 Kftfls* 1 4 ts^^ 6 t*<-tn-enort«B^m 

6 ^©jrawrxmsMf i 8 at*j?-r, HC&# 
xmmm 1 8 ©BftMa©&£ t>& < * o wwhwhis 
rfr^ttttc, E*rtT©*#jRttHfc«©fMMf© 

[0 0 4 5] SW605 8. ^ClC. i©^©HJfi^8fcJ; 
^CVDgtCOV^T. B8£fflV>Ti»l?rrS. 0t'^ 

JBttJfrffcUTOiWI* (I R) ^©#21 3 2 
*J:riC4»tlMfO**ai»3 3 *«AfcK»tttt»«f* 30 

wt t hxoimt)v 3 4 av xjp 1 2 

[0 0 4 6] £88$. te#-fe;U3 4**Bt*«#S» 
I RttiH 3 2 £%tttH8g 3 3l:±0 *^BR<R4Wt**fT 
t>ti. ^©g&iR*"^ ^©EMfrfccfctfBMJlS^S^ 

£fr *.-£>. ^-fe;P3 4SrEta5i^e-r^3it 
IC[g-S 1 b©T«^<, 1 0 iag*Rtts 

[0 0 4 7] «»tttt*Mfr#RttaW1«iK*»tefc 
J: K1**fc#!ft 

[0 0 4 8] 

DS©lC*3V^TH!(sf§S§«i:^{bSg<i:*S'J«}^ltb. 50 



4$iT7 - 9 4 4 2 6 
10 

[0 0 4 9] Sfc, «tfle]K»*yXJHcJ:t>T5Mb»^ 
{fcii&U yXJW©*«fc*R;itf *©*»*»»*. K8St8& 
©ttoafc/XJI'OitettSiMStt&fc*. JfcfMRtttt 
BH©*R#*«fc«k?K »*A<*»rtfebTSMt:Srt 
iriRHJSn, ft{bS£©^ftv>&$?fc^ba<fT;L5. 

[0 0 5 0] Sfc, ;w/**tf*»*T»«bfctt#« 

[0 0 5 1] U^->^>^ 

©1»WR|sNc*»*#*.&vv. 

[0 0 5 2] Sfc. 
H&T**J:3fcb;fc:©Tr, HA£©Ad:« 

«»a©«e#^&*«»%>o"ca&oTfe, is— T»&jifc» 

[0 0 5 3] JdOR»e*iSCfc«l&bT»ft«^© 
«fflP*J:^«iZIE«*ife»-r*J:5fctfc©T?, S3 

■B. 

[0 0 5 4] «Rj!fXSSlC*<i«[«*#jDnr*J: 
[0 0 5 5] »fc»fcRJ&*«aa**lJ*£b&© 

r. gB£fBB8<bT£-5. 

[0 0 5 6] K»tttt»«r*R*«»tfc©-CK» 
©£» © **rt1MB6{l3V £S6B b £ *» 6 MM£ © fi» 

[0®©fflm^i»^] 

[01] c©56?a©^lfi«UcJ:'*CVD'SSfi©«IJ6* 

[0 2] C©^©HJfi0II2(C«kSCVDSe©*lifi* 

[0 3] 3 K J:* CVD{S«©*j£fc 

[04] i©58?B©Sll(fi«4ICJ:*CVD»«©«jfi* 
^t"^f®0"C*-S. 
[05] Jl©^©IIJ£^15tr«J:BCVDg©©«iia ; £r 

*-r^f®0t?s>^>. 

[06] d©^ag©HM^I6lc«i:SCVD^B©«iffi : £ 

j?;-r»T®0-r&5. 

[0 7] vl©5g^©HlS0II7 ir«t«.CVDSB©«JifiSr 

^-r^f®0-e*s. 

[08] ^©^©HJfiW8lC«tSCVDSB©«}jfi* 

^-r^fS0T*s. 



11 

[0 9] CVDgB©$tiS£^"$r®®'?&5. 
6 

8 S5!lSS« 

10, 10 a, 10b m^SS 

11, 1 1 a, lib i&#mn&:i&® 
i 2 

1 4 

17a 

18 M^T.cofiitgStbTCDmilsf^^SIt 



(7) 4$M¥7 -9 4 42 6 

12 

2 1a /'W/tXl'gS 
2 1 b tttt* 

2 2 a, 2 2b 11©/^^ 
2 3 

2 9 J8&*>* 

3 0 «fltftf»« 

3 1 mi^m%^mi^-r^zry- 

3 2 fgfti&T.hLT© I R^tm 
3 3 5t^tb8§ 
10 3 4 «»tttt#«f#Ri:&*tt#-fc;U 




/4 : ft** 
/7 : f-'fKla'S 

/7o : *SL')4£ 



a. iriv 



im2] 



[03] 




if* 



20 



I 



1 



22a : /V'lrf 




23 ; *)9->9v7 



- 9 4 4 2 6 
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[08] 




,1 



m) ^mm Mm h-br 

(72)fS9!# »g 

(72) BSIE 



m)&.mm nn\ mm 

M^rfT#P*IBI8TB 1#1§ =^««8 
<72)»Ji# *# ^J§ 

(72)f£9i# feW * 

(72)|S9!# #- 



